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ABSTRACT 
 
EFFECT OF A SWIM-BASED PARENT TRAINING PROGRAM ON A PARENT’S 
USE OF EVIDENCE-BASED STRATEGIES WITH HER CHILD WITH AUTISM 
Melissa L. Jeffay 
 
 
Community participation, particularly in leisure/recreational activities such as swimming, 
can improve quality of life for children with autism spectrum disorder (ASD). However, 
youth with ASD generally participate in fewer leisure activities than those without ASD. 
Although previous studies have demonstrated the benefits of parent training interventions 
and swim programs for children with ASD, there is a lack of research examining the 
effectiveness of using parents as intervention agents to teach swim skills to their children 
with ASD. In this single-case study, the researcher delivered an individual parent training 
program to the mother of a child with ASD to investigate its effects on the parent’s use of 
evidence-based instructional strategies (positive reinforcement, prompting, modeling, 
social stories), child compliance, and child swim skill acquisition. Results indicated that 
the swim intervention had a strong effect on the parent’s use of 3 of 4 strategies, child 
compliance, and child swim skill acquisition. Additionally, results were maintained for at 
least 6 months post-intervention and the parent was able to generalize the instructional 
strategies to a novel, skill-based activity. In terms of social validity, the parent rated the 
intervention as acceptable, feasible, and effective. These findings contribute to the limited 
literature on parent-implemented interventions to teach leisure skills to children with 
ASD and to the nonexistent research on using parents as intervention agents in swim 
studies with this population.
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Autism Spectrum Disorder (ASD) is a neurodevelopmental disability that is 
characterized by deficits in social communication and reciprocity as well as the presence 
of restricted, repetitive patterns of behavior, interests, or activities (American Psychiatric 
Association [APA], 2013). Families of children with ASD report lower quality of life 
compared to families of children with other neurodevelopmental disabilities, such as 
attention deficit/hyperactivity disorder (ADHD), and typically-developing children (Lee 
et al., 2008). This could be due – at least in part – to the fact that it can be difficult to 
obtain compliance in children with ASD (Lovaas, 1993). Parent training has a long 
history of improving child disruptive behaviors, parental competence, parental stress, and 
parental strain (Iadarola et al., 2018), all of which have the potential to improve family 
quality of life. Lower quality of life could also be due to the fact that children with ASD 
generally participate in fewer leisure activities than children without ASD (Askari et al., 
2015; LaVesser & Berg, 2011; Lee et al., 2008). There are many factors that might limit 
their participation in leisure activities, including their social deficits, hyper-reactivity to 
sensory input, insistence on sameness/adherence to routines, and/or challenging 
behaviors (Walton, 2019). This is significant because community participation, 
particularly in leisure activities, has been associated with improvement in quality of life 
for children with developmental disabilities such as ASD (Dahan-Oliel et al., 2012). The 
present study examined the effectiveness of an individual parent training program to 
teach one such leisure activity – swimming – to children with ASD. 
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The Use of Parents in Interventions for Children with ASD 
Research has shown that involving parents in behavioral interventions for children 
with ASD can result in positive outcomes (Bailey, 2006; Olympia et al., 1994; Symon, 
2005). Targeting parents of children with ASD for training can be highly beneficial for 
both the child and the parent for numerous reasons (National Research Council, 2001). 
First, parents as interventionists can help expand the availability of services, since there 
are more parents than service providers (Symon, 2005). Second, parents’ expert 
knowledge of the child can be applied to the intervention to help individualize the 
strategies (Symon, 2005). Additionally, since ASD is a developmental disorder that 
persists through the lifespan, parents have the ability to maintain the effects of the 
intervention, unlike researchers, clinicians, and educators who likely will not remain in 
the child’s life forever (Bailey, 2006; Lovaas et al., 1973). Finally, the participation of 
natural intervention agents tends to promote skill generalization, since parents are with 
their children in a wide variety of settings (Brookman-Frazee et al., 2009; Koegel et al., 
1982). 
Parent training in the ASD literature has often focused on reducing children’s 
problem behaviors (Postorino et al., 2017). However, more recently, parents have been 
included in interventions that aim to increase children’s positive behaviors, since parents 
are the ones most often found within the contexts that children typically demonstrate 
these skills (Scahill et al., 2016). Many skill-based interventions for children with ASD 
have used natural intervention agents, including parents (McConachie & Diggle, 2007) 
and even siblings (Shivers & Playnick, 2015), to increase the ecological validity of their 
interventions. In particular, parents have been used in research as intervention agents to 
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improve child social communication behaviors, the rate of child skill acquisition, and 
parent-child interaction (McConachie & Diggle, 2007; Symon, 2005). Moreover, not only 
have parents been able to learn to implement the skills themselves, they have successfully 
been able to train community providers to implement the strategies as well (Ingersoll & 
Dvortcsak, 2006; Symon, 2005). Parents of children with ASD have shown increased 
positive affect (Koegel et al., 1996), reduced stress (Moes, 1995), increased knowledge of 
autism (McConachie & Diggle, 2007), reduced depression (McConachie & Diggle, 
2007), and more time for leisure activities (Koegel et al., 1984) after participating in 
(non-swim) parent education programs. However, rarely have parents been used as 
interventionists to teach leisure/recreation skills to children with ASD. 
The Use of Natural Intervention Agents in Swim Interventions for Children with 
ASD 
As noted above, children with ASD participate in fewer leisure activities (such as 
swimming) compared to neurotypical youth, and involving parents in behavioral 
interventions can be highly beneficial for both the parent and the child. The majority of 
swim interventions for children with ASD have used researchers as the intervention 
agents (e.g., Alaniz et al., 2017; Huettig & Darden-Melton, 2004; Rogers et al., 2010; 
Yanardag et al., 2015), with the exception of three studies that used natural intervention 
agents (Chu & Pan, 2012; Jull & Mirenda, 2016; Pan, 2011), none of whom were parents. 
Jull and Mirenda (2016) recognized the need to create swim interventions that were 
ecologically valid, or ones that occurred in natural settings with natural intervention 
agents. Specifically, Jull and Mirenda (2006) trained community recreation center staff 
(i.e., natural intervention agents) to teach swimming skills to children with ASD in a 
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public community swimming pool (i.e., natural setting). In addition to community 
instructors, research has shown that using siblings in swim interventions for children with 
ASD can be effective. Although she did not use siblings as the intervention agent per se, 
Pan (2011) found that incorporating neurotypical siblings in swim interventions with 
their sibling with ASD improved aquatic skills and physical fitness for both children. In a 
similar study, Chu and Pan (2012) found that peer- and sibling-assisted aquatic programs 
had a significant effect on aquatic skills and interaction behaviors for all children 
involved in the lessons. However, no study to date has used a parent as the intervention 
agent to teach swim skills to children with ASD, despite the efficacy and long-standing 
history of parent training programs. 
Why Teach Children with ASD to Swim? 
Research suggests that children with ASD enjoy physical activities significantly 
less than typically-developing children (Eversole et al., 2016). However, that same study 
also found that children with ASD enjoyed swimming significantly more than typically-
developing children; in fact, it was the 5th most enjoyed activity for children with ASD, 
but the 30th for typically-developing children (Eversole et al., 2016). In addition to 
swimming being an enjoyable leisure or recreational skill, which could improve quality 
of life, there are many other benefits to teaching swimming skills to children with ASD. 
First, learning to swim can increase social skills (Chu & Pan, 2012; Pan, 2010) and 
decrease antisocial behavior problems and stereotypical movements (Yilmaz et al., 2004) 
in children with ASD. Further, there is evidence that swimming can increase the balance, 
speed, agility, strength, flexibility, and endurance of children with ASD (Yilmaz et al., 
2004). In sum, learning to swim can improve the symptomology, social skills, and health 
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of children with ASD, which makes swimming an important skill to teach this 
population. 
Although swimming can serve as a leisure activity and improve the health of 
many children, not knowing how to swim can also be a major safety concern. Drowning 
is the second cause of death from injury (rather than sickness) for children 1-14 years, 
right after motor vehicle crashes (Center for Disease Control and Prevention [CDC], 
2012). About one in five people who die from drowning are children 14 years and 
younger, and for every child who dies from drowning, another five receive emergency 
care for nonfatal submersions (CDC, 2012). Research indicates that children with ASD 
are at an even higher risk of drowning than those in the general population (Shavelle et 
al., 2001). Given this increased risk of drowning, learning water safety skills is even more 
important for children with ASD. Research has shown that taking formal swimming 
lessons can reduce the risk of drowning in children without ASD (Brenner et al., 2009; 
Yang et al., 2007).  
Swim Interventions for Children with ASD 
Studies have found that swimming lessons for children with ASD improve 
behaviors both in and out of the water, including aquatic skills (Chu & Pan, 2012; 
Huettig & Darden-Melton, 2004; Pan, 2011; Rogers et al., 2010; Yanardag et al., 2014; 
Yilmaz et al., 2010), water safety skills (Alaniz et al., 2017; Levy et al., 2017), pool 
avoidance (Rapp et al., 2005), sleep behaviors (Lawson & Little, 2017), physical and 
social interactions (Chu & Pan, 2012), and physical fitness (Pan, 2011). Various 
evidence-based practices that are effective in working with children with ASD in non-
swim interventions (National Standards Project [NSP], 2015; Wong et al., 2015), most of 
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which are rooted in the principles and procedures of Applied Behavior Analysis (ABA), 
have also been effective for children with ASD in swim interventions. Specifically, visual 
schedules have been effectively used to increase child compliance with swim 
interventions and teach them how to swim (Jull & Mirenda, 2016; Lawson & Little, 
2017; Pan, 2011), in addition to other practices such as discrete trials (Jull & Mirenda, 
2016), picture communication systems (Jull & Mirenda, 2016), and clear boundaries 
(Pan, 2011). Positive reinforcement (including food, toys, games, and praise) has also 
been used to help children with ASD overcome their fear of pools and enhance the 
acquisition of swimming skills (Caputo et al., 2018; Huettig & Darden-Melton, 2004; Jull 
& Mirenda, 2016; Levy et al., 2017; Rapp et al., 2005; Yilmaz et al., 2010). Most-to-least 
prompting (Caputo et al., 2018; Levy et al., 2017; Yanardag et al., 2014), least-to-most 
prompting (Jull & Mirenda, 2016), constant time delay (Rogers et al., 2010), modeling 
(Alaniz et al., 2017; Lawson & Little, 2017), and shaping (Jull & Mirenda, 2016; Levy et 
al., 2017; Zanobini & Solari, 2019) have also been used to teach children with ASD to 
swim. 
Gaps in the Existing Literature 
Taken together, this small but promising body of research suggests that natural 
intervention agents can be effective in teaching swim skills to children with ASD (Chu & 
Pan, 2012; Jull & Mirenda, 2016; Pan, 2011). However, there still remain several gaps in 
the literature on swimming interventions for children with ASD that the present study 
aimed to address. 
First, the majority of swim studies have used researchers as the implementers of 
intervention, with only three studies using natural intervention agents to implement or 
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assist with swim interventions. However, these three studies used siblings, peers, and 
community instructors as the intervention assistants/agents (Chu & Pan, 2012; Jull & 
Mirenda, 2016; Pan, 2011) rather than parents. Although parents have been used in swim 
interventions to help children transition into the pool during the first few lessons (Huettig 
& Darden-Melton, 2004) and to observe and participate in some activities during the 
lessons (Ennis, 2015), they have never been used as primary intervention agents in all of 
the lessons to teach swimming skills to their children with ASD. Ennis (2015) found that 
parents reported increased familiarity with swim activities after the intervention and 
advocated for future research to focus on providing families of children with ASD with 
skills and support to increase their children’s participation in leisure activities. In addition 
to increasing the likelihood of generalization and maintenance, the American National 
Red Cross (2018) advocates that using parents as intervention agents can increase 
children’s comfort level and rate of skill acquisition. Additionally, evidence suggests that 
swimming lessons for young children that do not involve parents can give parents a false 
sense of confidence that their children are safe from drowning, which in turn might 
reduce the amount of supervision they give to their children (American Academy of 
Pediatrics, 2010). As such, the present study focused on training a parent how to teach 
swim skills to her child with ASD. 
Second, there are no studies that have combined the most widely-used behavioral 
strategies in the swim intervention literature and used them all together. The present 
study used a package of behavioral intervention strategies that are based on the existing 
research literature as well as informed by the author’s clinical experience teaching swim 
lessons to children with ASD. The individual intervention practices in this behavioral 
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package --- positive reinforcement, prompting, modeling, and Social Stories – are all 
considered “Established Interventions” for children with ASD according to the National 
Standards Project (2015). Three of four of the components of the behavioral package are 
the most widely used practices in swim interventions for children with ASD. Positive 
reinforcement has been used in seven (Caputo et al., 2018; Chu & Pan, 2012; Huettig & 
Darden-Melton, 2004; Jull & Mirenda, 2016; Levy et al., 2017; Rapp et al., 2005; Yilmaz 
et al., 2010), prompting has been used in five (Caputo et al., 2018; Chu & Pan, 2012; Jull 
& Mirenda, 2016; Levy et al., 2017; Yanardag et al., 2014), and modeling has been used 
in three (Alaniz et al., 2017; Chu & Pan, 2012; Lawson & Little, 2017) of the 13 swim 
intervention studies for children with ASD. The fourth component, Social Stories (also 
known as “social narratives” or “story-based interventions”), is considered an evidence-
based practice for youth with ASD and identifies expected behaviors during a situation 
(NSP, 2015; Wong et al., 2015). Social stories have been used successfully to decrease 
problem behaviors (Kokina & Kern, 2010) and increase communication, learning 
readiness, and regulatory skills in children with ASD (NSP, 2015). While Social Stories 
have never been used in swim interventions for children with ASD, they have been found 
to aid in the acquisition of other skills (NSP, 2015) such as tennis skills (Favoretto et al., 
2019) and abduction-prevention skills (Kurt & Kutlu, 2019), so they have the potential to 
be useful in teaching swimming skills. Further, Social Stories can be developed and 
implemented by siblings and parents, who are not experts in delivering interventions to 
children with ASD (Gray, 2010). 
Third, few swim studies have assessed the extent to which the skills taught during 
the intervention were maintained over time. Huettig and Darden-Melton (2004), Levy et 
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al. (2017), and Zanobini and Solari (2019) are the only swim studies for children with 
ASD that measured the maintenance of skills for more than 6 months post-intervention. 
Yanardag et al. (2014) and Yilmaz et al. (2010) only assessed maintenance of skills for 1, 
2, and 4 weeks post-intervention, and the rest of the studies did not assess maintenance at 
all. As such, the present study examined the maintenance of skills at a 6-month follow-
up. Moreover, none of the swim interventions included data on the generalization of 
intervention effects to a non-swim activity. Jull and Mirenda (2016) emphasized the need 
for future research to focus on the effects of using a similar behavioral package to teach 
other sports to enhance community participation in children with ASD. The current study 
addressed this gap in the literature by assessing the extent to which the parent used the 
instructional strategies she learned during the swim intervention to teach an untrained, 
skill-based activity (another leisure/recreation skill). 
Current Study and Hypotheses 
Although previous research has indicated the importance of swim lessons for 
children with ASD, some strategies that are effective in teaching swimming to children 
with ASD, the positive effects of teaching parents behavioral strategies (outside of the 
context of swimming), and the effectiveness of using siblings, friends, and community 
instructors as natural intervention agents/assistants to teach swimming, there is a lack of 
research examining the effectiveness of using parents as the interventionists to teach 
leisure/recreation skills, such as swim skills, to children with ASD. As such, the current 
study trained a parent to teach swim skills to her child with ASD and examined the 
training’s effectiveness on the parent’s use of evidence-based instructional strategies 
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(positive reinforcement, prompting, modeling, social stories), child compliance, and child 
swim skill acquisition. 
The present study addressed six questions: (a) Will parent training increase the 
parent’s use of four key instructional strategies during swim lessons?; (b) Will child 
compliance with parent demands increase as a result of the intervention?; (c) Following 
parent training, will the child with ASD show an increase in swim skill acquisition?; (d) 
Will treatment gains be maintained 6 months after the intervention is completed?; (e) 
Will the parent’s use of instructional strategies generalize from teaching swimming to 
teaching an untrained, skill-based activity?; and (f) How will the parent rate the 
intervention with regard to social validity? Based on the existing research on swim 
interventions for children with ASD and parent training research that involves parents 
teaching their children other skills, the author hypothesized that there would be a 
clinically significant increase in the parent’s use of strategies, child compliance, and child 
swim skill acquisition after the intervention phase. Additionally, the author predicted that 
treatment gains would be maintained and generalized and that, in terms of social validity, 












Jess, a 6-year-old Turkish- and Indian-American girl with ASD, and her mother, 
Emma, participated in the current study. Jess speaks both English and Turkish. She is 
currently placed in an 8:1:2 classroom at a private special education school in Manhattan, 
NY and receives Occupational Therapy, Physical Therapy, and Speech Therapy. Her 
most recent neuropsychological assessment was conducted in October 2017; she received 
a standard score of 44 on the General Conceptual Ability Composite of the Differential 
Ability Scales-II (DAS-II), which falls within the Extremely Low range. However, the 
examiner emphasized that her scores on the DAS-II may have been an underestimate of 
her true abilities, given significant behavioral difficulties during administration (e.g., 
struggled to remain seated, pointed to answers without looking). On the Vineland-II, Jess 
obtained an Adaptive Behavior Composite score of 63 (2nd percentile), which falls within 
the Low range of functioning. 
According to Emma, Jess loves swimming, is usually in a happy and calm mood, 
and is very physically active (i.e., loves to run, jump, and bounce). On the other hand, 
Jess’ biggest challenges are verbal communication (she typically only speaks in single 
words or two- to three-word phrases), following directions, and putting inedible objects 
in her mouth. Jess’ problem behavior is most intense when she is denied access to 
preferred foods or activities, but she is generally compliant with everyday routines. 
Emma previously participated in a parent training group at a clinic for children with ASD 
in Westchester, NY where she learned the antecedent, consequence, and function of 
various behaviors. According to Emma, some barriers in getting Jess swim lessons have 
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included difficulty finding classes tailored to children with ASD and the financial cost of 
classes that are specifically catered toward children with special needs. Emma reported 
that Jess was a novice swimmer (i.e., comfortable only in shallow water) and she (Emma) 
was an advanced swimmer (i.e., able to swim laps). 
Inclusion criteria for the parent-child dyad was as follows: (a) the child was 
diagnosed with ASD, as documented in a written diagnostic evaluation from a licensed 
psychologist; (b) the child was between the ages of 4 and 6 years old; (c) the parent was 
willing to participate in all parent training sessions and swim lessons; and (d) the child 
was not receiving any other swim lessons during the time of intervention. The following 
were also inclusion criteria and are discussed in more detail in Procedures: (e) the parent 
reported the child had the ability to follow 1-step directions, which was confirmed via 
direct observation during the in-person screening interview; (f) the parent reported that 
the child had no fear of water, which was confirmed via direct observation on the first 
day of baseline data collection; and (g) the parent reported no severe problem behaviors 
(i.e., behaviors that were too dangerous to ensure safety in the swimming pool). 
The parent-child dyad was recruited from a Facebook group for parents of 
children with ASD in NYC (see Appendix H for recruitment flyer). Initially, 23 parents 
reached out to the author seeking more information on the study after seeing the posts on 
multiple Facebook groups. The author provided all 23 parents with the 7 inclusion 
criteria. Six parents did not respond to the author at all, 4 parents became unresponsive 
after a few correspondences, 5 parent-child dyads did not meet inclusion criteria (i.e., 
child outside of age range, child already taking swim lessons), and 6 parents were not 
able to make swim lessons work due to scheduling constraints, issues with childcare for 
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their other children, or location of the lessons. The final two parent-child dyads reported 
they met inclusion criteria and were able to make the scheduling and location of swim 
lessons work; one dyad was Emma and Jess, and the second dyad completed the baseline 
sessions as Participant 2 before COVID-19 resulted in the cessation of in-person data 
collection. As such, Emma and Jess were the only dyad who completed the present study. 
Setting and Materials 
The out-of-pool components of the study (i.e., screening interview, pre-training, 
parent training session, generalization probe) occurred at the participant’s house, a local 
coffee shop, and a playground. The in-pool components of this study (i.e., baseline 
observations, intervention sessions) occurred at an indoor swimming pool in New York 
City, except for the 6-month follow-up session, which occurred at an outdoor pool in 
Westchester, NY. Both pools had a lifeguard on duty at all times for safety reasons. 
Materials included a social story, pre-made videos demonstrating the swim skills 
(Canucks Autism Network, 2017), and swimming equipment, such as noodles, 
kickboards, and safety bubbles. Positively reinforcing stimuli (i.e., toys, games, activities, 
etc.) were determined through a parent-report of child preferences. Emma brought a few 
of Jess’ favorite toys, including a mermaid doll and buckets, to each lesson.  
Response Definitions and Measurement 
Parent use of strategies 
The parent learned four key instructional strategies for encouraging her child to 
attempt new skills. The strategies were selected from the “Established Interventions” list 
(i.e., interventions that have been established as effective for youth with ASD) in the 
National Standards Project (NAC, 2015) and were based on the existing literature on 
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swim interventions for children with ASD as well as informed by the author’s clinical 
experience teaching swim lessons to children with ASD. Specifically, the parent was 
taught to use: (a) social stories, (b) live (in-vivo) modeling, (c) prompting, and (d) 
positive reinforcement (see Appendix I). Prompting (Jull & Mirenda, 2016; Levy et al., 
2017; Yanardag et al., 2014), live modeling (Alaniz et al., 2017; Lawson & Little, 2017), 
and positive reinforcement (Huettig & Darden-Melton, 2004; Jull & Mirenda, 2016; Levy 
et al., 2017; Rapp et al., 2005; Yilmaz et al., 2010) have all been used in swim 
interventions for children with ASD. Although Social Stories are considered an evidence-
based practice (NSP, 2015; Wong et al., 2015) and have been used to teach non-
swimming skills (e.g., Favoretto et al., 2019; Kurt & Kutlu, 2019), Social Stories have 
yet to be used in swim interventions. Data was collected on the frequency of parent use of 
each of these four strategies during the sessions (see Appendix E).  
Child compliance 
Child compliance was measured every time the parent prompted the child to 
engage in a swim skill. If the child engaged in any form of the swim skill within 5 
seconds, even if the child attempted to perform the skill but was inaccurate, the child was 
said to have complied with the parent’s demand. If the child was non-responsive or 
engaged in another activity 5 seconds after the demand was given, the child’s behavior 
was marked as non-compliance. Total compliance was calculated by dividing the number 
of times the child complied by the total number of parent demands and multiplying by 
100 (see Appendix E). 
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Child swim skill acquisition 
Jull and Mirenda (2016), Levy et al. (2017), and Zanobini and Solari (2019) 
recognized the need to measure swim skills more precisely than previous studies (i.e., 
breaking down swim skills into the smaller components that make up those skills and 
including the steps involved in the shaping of those skills) to allow for examination of 
changes in level, trend, and variability. The author of the present study assessed 
children’s swim skills in a similarly precise way, except using the American National 
Red Cross’ (2018) Level 1 swim skills checklist (see Appendix C). The checklist was 
adapted to include smaller skills, which followed the natural progression of teaching 
children to swim and made it easier to detect small improvements in swim skills (see 
Appendix D). In other words, skills were broken down into simpler parts to assist the 
parent in teaching the skills and the author in assessing those skills. For example, the skill 
“alternating leg action on front, 2 body lengths” (American National Red Cross, 2018) 
was broken down into the simpler skills of “kicking with hands placed on the wall,” 
“kicking with hands placed on a kickboard,” and “front float independently.” Data was 
collected on the number of swim skills the child could accurately perform by the end of 
each session. 
Interobserver Agreement (IOA) 
Two research assistants (RAs), one school psychology doctoral student and one 
psychology undergraduate student, were blind to the purpose of the study and trained to 
collect data on the three dependent variables. The RAs were trained to code by reviewing 
swim videos (pre-made by the Canucks Autism Network, 2017) and receiving a scoring 
manual with operational definitions and examples and non-examples of each skill. The 
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percentage of total agreement was calculated by dividing the number of agreements by 
the total number of agreements plus disagreements and multiplying by 100. The RAs 
were required to obtain a minimum of 80% IOA with the author on three consecutive 
practice videos before coding the actual study participant. The RAs achieved an average 
of 94% (range 88-100%; SD = 6) and 100% IOA with the author on the practice videos. 
Once the RAs were reliable on the practice videos, they alternated attending in-person 
baseline and intervention sessions to live-code the three dependent variables. IOA was 
collected for 33% of the sessions and was always greater than 90%. 
Experimental Design 
  The author used an AB single-case design (Kazdin, 1982) to evaluate the effects 
of the current intervention. This type of design involves collecting baseline data on the 
dependent variables until the baseline data are relatively stable (A), then introducing the 
intervention (B). The AB design is a commonly used approach in social science research 
and has been used in publications with small numbers of participants (e.g., Karimi et al., 
2011; Misquiatti et al., 2014; Reid et al., 1993). Although AB single-case designs involve 
threats to internal validity (e.g., lack of control for maturational effects) and external 
validity (e.g., lack of replication of effects), they are the most widely used in applied 
settings (i.e., schools, clinics, recreational activities) (Tawney & Gast, 1984). The phases 
of the present study were baseline, intervention (without and with child), and 6 month 








The author went to the family’s home to meet the family and administer the 
consent form (see Appendix A) and parent questionnaire (see Appendix B). Parent-child 
demographic information was collected, including their names, ages, contact information, 
marital status, race/ethnicity, occupation, educational background, diagnoses, 
medications, and current programs and services. In addition to parent-report, 
confirmation that the child was able to follow 1-step directions was directly observed 
during the in-person screening interview. The author observed the child was able to 
complete 1-step directions such as “Hold the door,” “Wave hello,” and “Come over 
here.” Severe problem behaviors were assessed using parent-report of the frequency and 
intensity of their child’s overall problem behavior during the past year on a 5-point Likert 
scale (see Appendix B).  
Pre-training 
An individual 30-minute pre-training phone session occurred before baseline data 
was collected to orient the parent participant to 16 basic swimming skills (see Appendix 
D) that she needed to know for the baseline observations. During the phone session, the 
parent watched videos that demonstrated each skill (videos were pre-made by the 
Canucks Autism Network, 2017). 
Baseline 
Confirmation that there was no observable fear of water (e.g., no 
crying/tearfulness, clinging, cowering, hyperventilating, trembling/shaking, freezing, 
running away from pool) was directly observed on the first day of baseline in order for 
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the participant to be officially included in the study. The parent and author entered the 
water first, and then the author instructed the parent to tell the child, “It’s time to swim! 
Please enter the water using the ladder.” The child entered the shallow area of the pool 
within 15 minutes with no observable fear and was therefore included in the study. 
Baseline data collection occurred over five sessions to document a predictable pattern of 
behavior (as recommended by Horner et al., 2005). During baseline, the parent was 
instructed to ask her child to perform the 16 swimming skills she observed during the 
pre-training videos. The author said to the parent, “Okay, now ask your child to [swim 
skill].” The parent had access to verbal and/or visual reminders if she forgot a swim skill, 
but she was not taught any strategies (e.g., prompting, reinforcement) or provided with 
any behavioral tools (such as a social story) to help her child to perform or engage in 
these aquatic skills. She was, however, provided with swimming equipment (such as 
kickboards), as these are necessary for some of the swim skills. Each baseline session 
lasted 45 minutes. 
Intervention (without child) 
An individual parent training session (i.e., child was not present) was 
implemented with the parent. The primary goal of this out-of-pool training session was to 
orient the parent to using parent training strategies and teaching swim skills. However, 
before teaching the parent training strategies and swim skills, the author assessed the 
parent’s knowledge and current use of the 4 evidence-based strategies (see Appendix M). 
Emma reported that she was not familiar with live modeling at all but was very familiar 
with prompting, positive reinforcement, and social stories. She reported she rarely used 
social stories and live modeling, but sometimes used prompting and positive 
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reinforcement. The author used pre-made videos (Canucks Autism Network, 2017) and a 
PowerPoint presentation (see Appendix K) to teach the parent the four instructional 
strategies (modeling, prompting, positive reinforcement, and social stories) as well as the 
16 swim skills. The parent and author role-played interactions with the child, since the 
child was not present. The author demonstrated how to use each parent training strategy 
(i.e., social stories, modeling, prompting, positive reinforcement) to teach the first swim 
skill (i.e., blowing bubbles). More specifically, the author started by reading a social story 
she had created that involved the child learning to swim (see Appendix L). Next, the 
author live-modeled blowing bubbles by pursing her lips together and blowing out air. 
The author then showed the parent how to assist the child with blowing bubbles by 
providing physical prompts (i.e., holding the child’s hands and crouching down) and 
verbal prompts (i.e., “Blow out the candles!”), emphasizing the use of most-to-least 
prompting (as in Levy et al., 2017; Yanardag et al., 2014). Finally, the author 
demonstrated how to immediately positively reinforce the child for engaging in the skill. 
The author taught the parent to repeat the cycle two times (prompts for the child to 
engage in the swim skill and positive reinforcement for the child doing so) so that the 
child had the ability to practice each swim skill two times per lesson. The parent was then 
asked to implement all four strategies to teach blowing bubbles while being given direct 
feedback from the author (as in Lucyshyn et al., 2007; Moes & Frea, 2002). Emma 
caught onto the skills quickly but did require reminders on the correct order of the 
strategies in each discrete trial. 
Additionally, the author asked about the parent’s intervention goals for her child 
and discussed any behaviors of concern. Emma wanted Jess to learn to be safe in and 
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around pools, follow directions, be more attentive, and swim independently. She was 
worried Jess would “do her own thing” instead of follow directions and have difficulty 
controlling her impulses (i.e., act on her urge to jump into the pool without Emma or the 
author telling her to do so). Finally, the author asked Emma about child reinforcers they 
could use in the pool (see Appendix M). Emma reported that Jess enjoyed playing with a 
mermaid doll and buckets, swimming under the lap lane, and playing “Ring Around the 
Rosy.” The parent training session lasted about 1.5 hours. 
Intervention (with child) 
Over the course of the next 7 intervention sessions, the parent was required to use 
the four parenting strategies she had practiced with the author to teach the 16 swim skills 
in-vivo (i.e., in the pool with her child). This intervention consisted of: (a) instructing the 
parent to ask her child to perform a swim skill, (b) coaching the parent in the use of 
evidence-based strategies, (c) problem-solving discussions, and (d) fading of support (as 
in Lucyshyn et al., 2007). In intervention sessions (unlike baseline sessions), the parent 
had access to prompting, coaching, and feedback from the author in regards to swim 
skills and parent strategies until she met mastery for each of the four parent strategies. 
Mastery was defined as using the strategy independently (i.e., without prompting, 
coaching, or feedback from the author) on three consecutive discrete trials. When Emma 
was observed using each parent strategy spontaneously at least once, the author began 
increasing the latency between instructing Emma to ask her child to perform a swim skill 
and coaching her to use the parent strategy to promote her independence. Altogether, the 
parent-child dyad attended a total of twelve 45-minute sessions that occurred twice per 
week (i.e., five baseline and seven intervention sessions). The child participated in 9 
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hours of total pool time to learn the 16 swim skills, since research has shown that 
children with ASD can improve water safety skills after at least 8 hours of pool time 
(Alaniz et al., 2017). Additionally, pool time was based off the author’s clinical 
judgements of the usual amount of time it takes for children to learn basic swim skills.  
Post-intervention follow-up 
The author collected follow-up data six months after the last intervention session 
to determine the maintenance of the outcome variables (i.e., parent use of strategies, child 
compliance, and child swim skill acquisition). Post-intervention data was collected in a 
similar way to baseline data; the parent was instructed to ask her child to perform the 16 
swimming skills without instruction or feedback from the author. Additionally, the author 
conducted a generalization probe to examine whether the four key parenting strategies 
generalized to a new skill-based situation. In this generalization probe, Emma taught her 
child the new skill of “playing on the playground” – specifically, she taught her to use 
different playground structures, including a ladder, steps, slide, swings, monkey bars, 
see-saw, jumping logs, spinning structure, rock climbing wall, and cargo net. The author 
began by giving Jess 10 minutes to play freely to determine the number of playground 
structures she could use independently. Emma was then told, “Okay, now you are going 
to teach your child a new skill using the strategies you’ve acquired in this training,” but 
she was not given any instruction or feedback from the author while teaching her child 
the new skill (just as in the baseline and post-intervention data collection for swimming). 
Altogether, the post-intervention session lasted 90 minutes (45 minutes for the swimming 
maintenance probe and 45 minutes for the playground generalization probe). 
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Fidelity monitoring 
A yes/no procedural fidelity checklist (see Appendix F) was completed by the 
author to determine the extent to which she (the author) met the objectives of all phases 
of the study, including the pre-training, baseline, intervention (without and with the 
child), and post-intervention. An RA completed the same fidelity checklist for 100% of 
the baseline and intervention sessions to assess for IOA on fidelity. According to the 
raters, fidelity was 100% (number of objectives completed divided by total number of 
objectives listed, multiplied by 100), and IOA for fidelity was also 100% (number of 
agreements divided by number of agreements + disagreements, multiplied by 100). 
Social validity questionnaire 
Following intervention, parent-report of social validity was assessed using a 13-
item self-report questionnaire with a 5-point Likert scale ranging from 1 (strongly 
disagree) to 5 (strongly agree) (see Appendix G). Additionally, the parent was asked for 
her opinion on feasibility/logistical questions (how many weeks the parent training and 
parent-child intervention should last and how frequently the sessions should be held).  
Data Analysis 
All three dependent variables (parent use of strategies, child compliance, and 
child swim skill acquisition) were primarily analyzed using visual analysis of level, trend, 
immediacy of effect, variability, and overlap (Kratochwill et al., 2014), and 
supplementally analyzed using Nonoverlap of All Pairs (NAP) to provide some estimate 
of effect size. NAP is an index of data overlap between phases in single-case research and 
has been used in over 200 published AB studies (Parker & Vannest, 2009). Moreover, 
NAP equaled or outperformed other single-subject effect size indices, including Percent 
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of Nonoverlapping Data (PND), Percent of Data Points Exceeding the Median (PEM), 
Percent of All Nonoverlapping Data (PAND), and Pearson’s R(2) (Parker & Vannest, 
2009). The NAP index value represents the number of non-overlapping data relative to all 
possible comparisons (Manolov et al., 2016) and is obtained by dividing the number of 
non-overlapping pairs by the number of comparisons. The index value can be interpreted 
as the proportion of comparison for which intervention data exceed baseline data 
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Results 
Parent use of strategies  
During the baseline phase, Emma was not observed to use social stories at all, 
used live modeling an average of 2.8 times per session (range 0-6 times; SD = 2.39), used 
prompting an average of 4.2 times per session (range 3-6 times; SD = 1.30), and used 
positive reinforcement an average of 1.4 times per session (range 0-3 times; SD = 1.34).  
During the intervention phase, Emma used the social story one time each session 
(as intended), used live modeling an average of 6.1 times per session (range 3-11 times; 
SD = 3.13), used prompting an average of 15.9 times per session (range 12-20 times; SD 
= 2.41), and used positive reinforcement an average of 13 times per session (range 8-15 
times, SD = 2.31).  
In terms of visual analysis, during intervention, there was an upward trend in 
Emma’s use of all four strategies. For 3 of 4 parent strategies (i.e., social stories, 
prompting, and positive reinforcement), there was an immediate effect after the 
intervention began, with the intervention data surpassing the baseline data right away. On 
the other hand, it took until the third intervention session for the live modeling data to 
surpass the baseline data. Emma met mastery for social stories during the eighth session 
and met mastery for live modeling, prompting, and positive reinforcement during the 
ninth session. The NAP for social stories, prompting, and positive reinforcement was 1.0, 
meaning that all of the values in the intervention phase exceeded those of baseline, thus 
indicating a strong effect according to Parker and Vannest’s (2009) classifications. The 
data for live modeling were a little more variable; the NAP value was .80, which is a 
medium effect (Parker & Vannest, 2009). 
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For swimming maintenance, the results of the intervention were maintained at the 
6-month follow-up session for the parent’s use of social stories, prompting, and positive 
reinforcement. Emma used the social story the intended one time, prompting 18 times, 
and positive reinforcement 16 times. Emma used live modeling 3 times during the 
follow-up session, which is only slightly higher than the average number of times during 
baseline. In terms of playground generalization data, Emma did not use a social story, 
despite knowing in advance that the new situation would take place on the playground 
(i.e., Emma and the author decided ahead of time that the generalization probe would 
occur at a nearby playground). However, Emma used a great deal of prompting and 
positive reinforcement (19 and 23 times, respectively) and a moderate amount of live 
modeling (5 times).  
Child compliance 
During baseline, Jess complied an average of 59.4% of the time (range 50-66%; 
SD = 6.99). Child compliance increased immediately after the intervention phase began, 
and all intervention data surpassed the baseline data. During intervention, Jess complied 
an average of 84.86% of the time (range 72-100%; SD = 11.02). The NAP for child 
compliance was 1.0, indicating a strong effect. The results of the intervention were 
maintained in the pool at 6-month follow-up; Jess complied with 95% of parent demands. 
During the generalization probe on the playground, Jess complied 73% of the time. 
Child swim skill acquisition 
By the end of baseline, Jess could perform up to 6 of the 16 swim skills (i.e., 
began at 5 skills and ended at 6 skills) (SD = .55). At the end of the intervention, Jess was 
able to perform 13 of the 16 swim skills (i.e., began at 10 skills and ended at 13 skills) 
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(SD= 1.21). (Of note, as long as a child is able to independently swim on his or her front, 
he or she can be considered a safe swimmer without being able to perform the final three 
skills of treading water, kicking on back, and swimming on back). Jess’ performance of 
swim skills increased immediately after the intervention phase began, and all intervention 
data surpassed the baseline data. Jess was consistent in performing new skills, meaning 
the data increased with each session. In all but one session, Jess consistently performed 
all the skills she had previously acquired and the new skills she learned that day. The 
NAP for child swim skill acquisition was 1.0, indicating a strong effect. The results of the 
intervention were maintained at 6-month follow-up; it was found that Jess could still 
complete 13 of the 16 swim skills. During the generalization probe on the playground, 
Jess was able to engage in 10 out of 10 activities with help from Emma after only being 
able to engage in 4 out of 10 activities on her own. 
Social validity 
In addition to quantitative means, the therapist evaluated the outcome of the 
intervention qualitatively by administering a social validity questionnaire to the 
participant (see Appendix G). Emma endorsed an average item-rating of 4.38. She 
endorsed ratings of 5.0 (strongly agree) for having a greater understanding of how to 
teach her child to swim and which instructional strategies work when teaching her. She 
also endorsed ratings of 5.0 for the helpfulness and feasibility of the strategies, 
importance of teaching her child to swim, and comfort level of having her child in and 
around water after the study. Emma gave ratings of 4.0 (slightly agree) for being able to 
implement the strategies consistently while in the pool and in other situations with her 
child, enjoying swimming more, swimming being easier, being more optimistic about her 
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child’s future, and her family’s quality of life improving after the study. Her lowest rating 
of 3.0 (neutral stance) was an item asking about the study improving her relationship with 
her child. In terms of the practicality/logistics of the intervention, Emma believed that the 
initial swim lessons should remain as they were (i.e., 45 minutes, twice a week) but 
believed there should be 2 more lessons once a week or bi-weekly at the end of the 7 
lessons for maintenance purposes. She also suggested video-recording the swim lessons 
so that she and her daughter could watch them in between sessions, since her daughter 
likes watching videos of herself. The participant reported that individual lessons were 
definitely more conducive to learning to swim than group lessons would be, but that 1-2 
small group classes scattered in between the individual lessons could be helpful for peer 
socialization and modeling. Finally, Emma reported, “Overall, we really benefited from it 
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Discussion 
The purpose of this study was to evaluate the effect of parent training on a 
parent’s use of four key instructional strategies with her child with ASD, child 
compliance, and child swim skill acquisition. During baseline, Emma’s use of 
instructional strategies was minimal, her daughter Jess could perform no more than 37% 
of swim skills, and Jess complied with parental instructions 59% of the time. After the 
intervention, Emma used more instructional strategies each session, Jess could perform 
81% of swim skills, and Jess complied with Emma’s instructions more than 72% of the 
time. The intervention seemed to be very effective in terms of parent use of 3 of the 4 
strategies, child swim skill acquisition, and child compliance, given that the data trended 
upward immediately following the intervention and NAP values indicated strong effects. 
A likely reason there may have only been a medium effect for live modeling was because 
Emma reported that she was not strong in performing the various swim skills, and thus 
she did not model many of the skills. Emma occasionally demonstrated blowing bubbles, 
doing a front float, and kicking her legs, but was not observed modeling some of the 
other more advanced skills. Although Emma self-reported that she was an advanced 
swimmer (i.e., lap swimmer), it is possible she meant that she could just get herself 
across the pool rather than using correct form or knowing the foundational skills. 
Treatment gains were maintained 6 months later for 3 of the 4 parent strategies, child 
swim skill acquisition, and child compliance, which is notable considering the family’s 
reports that they did not take Jess swimming during those 6 months. It is possible that 
Emma was using the evidence-based strategies in other situations during the 6 months, 
which potentially assisted with their maintenance. Additionally, treatment gains were 
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generalized to an untrained, skill-based activity (i.e., playing on the playground). This 
demonstrates that not only did Emma generalize the skills to a new context, but it also 
had a positive effect on Jess’ compliance. Finally, in terms of social validity, Emma rated 
the intervention as acceptable, feasible, and effective. 
The results of the current study build on many of the findings from previous 
parent training and swimming studies for children with ASD. First, the intervention 
significantly improved Emma’s use of 3 of 4 evidence-based strategies, which adds to the 
finding that not only community instructors (Jull & Mirenda, 2016), but also parents, can 
learn and implement behavioral strategies with a child with ASD in a pool setting. The 
parent’s use of evidence-based instructional strategies resulted in a positive effect on 
Jess’ compliance and swim skill acquisition, which is similar to the effectiveness of these 
strategies in teaching other skills (NSP, 2015; Wong et al., 2015). Similar to Jull and 
Mirenda (2016), we saw an upward trend in child compliance over the course of 
intervention, although in this study the child was following directions from her mother 
rather than an instructor. Also, the results of the present study showed that a young child 
with ASD could acquire swimming skills and increase her safety in the water (Chu & 
Pan, 2012; Huettig & Darden-Melton, 2004; Pan, 2011; Rogers et al., 2010; Yanardag et 
al., 2014; Yilmaz et al., 2010). Lastly, similar to the few prior swim studies that assessed 
for social validity (Chu & Pan, 2012; Jull & Mirenda, 2016; Lawson & Little, 2017; 
Yanardag et al., 2014), Emma rated the current intervention positively in terms of its 
social validity. 
The data from this study provided initial evidence that an individual swim-based 
parent training program might increase parental use of evidence-based strategies, child 
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compliance, and child swim skill acquisition for children with ASD, and that these results 
can maintain over time and generalize to a new situation. Children with ASD often have 
difficulty participating in typical swim lessons (Askari, 2015; Lovaas, 1993; Walton, 
2019) and therefore often require individualized instruction from a trained swim 
instructor who uses evidence-based strategies (Fennick & Royle, 2003; Schleien et al., 
1990). Moreover, even if the swim instructor is trained to teach children with ASD, the 
results of the swim intervention may not maintain over time (Bailey, 2006; Lovaas et al., 
1973) and likely will not generalize to other leisure activities for the child (Brookman-
Frazee et al., 2009; Koegel et al., 1982). Parents of children with ASD are in need of 
swim interventions that are resource-, time-, and cost-effective, that maintain over time, 
and that generalize to other situations, and this intervention provides a promising option 
to fill this need. Although we only assessed the parent’s behavior and not her affect or 
cognitions, the current intervention has the potential to improve parental competence, 
stress, and strain (Iadarola et al., 2018), all of which can lead to improvements in child 
leisure skills and safety as well as improve family quality of life. 
Strengths and Limitations 
The current study had several strengths. First, this research project provided the 
first examination of an individual parent training program to teach swimming skills to a 
child with ASD. The parent training literature is vast for children with other 
neurodevelopmental disorders, such as ADHD (Bartley et al., 2015), so this study 
expands on the parent training literature for ASD populations, especially when it comes 
to teaching leisure skills. Moreover, the duration of the current intervention was only 12.5 
hours, whereas a meta-analysis found that the average duration of parent-mediated 
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interventions for children with ASD was 32.92 hours (range 2.25-104 hours) (Nevill et 
al., 2016). The current intervention adds a time-friendly method to the parent training 
literature, while also teaching an important leisure/safety skill to children with ASD.  
Second, ecological validity (i.e., the effectiveness of intervention in naturalistic 
situations) is a critical consideration when evaluating the applicability and feasibility of 
an intervention in the real world (Carr et al., 1999). This study was high in ecological 
validity in that a natural intervention agent (i.e., a parent) successfully implemented a 
swim intervention that increased parent use of evidence-based strategies, child 
compliance, and child swim skill acquisition in a natural setting (i.e., a pool). Since this 
intervention was implemented by the parent, Emma had the ability to practice the 
strategies with Jess daily instead of only twice a week during swim lessons. It is possible 
this increased the effectiveness of the intervention, as a natural intervention agent who is 
with the child on a daily basis (e.g., parent, sibling) has constant practice opportunities. 
Additionally, since the intervention was completed in the pool with her child, Emma was 
able to receive immediate, direct feedback. Unlike many parent training programs that are 
conducted in classroom-like settings, the natural setting likely facilitated Emma’s 
learning of the skills. 
Another strength of this study is the assessment of social validity, which has only 
been examined in four swim intervention studies to date (Chu & Pan, 2012; Jull & 
Mirenda, 2016; Lawson & Little, 2017; Yanardag et al., 2014) and has a relatively low 
prevalence of being assessed in single-case research in general (Snodgrass, Chung, 
Meadan, & Halle, 2018). Results from this study suggest that the current intervention 
may be a socially valid approach for use with children with ASD. Social validity is 
   
 32 
important because, no matter how positive the outcomes of an intervention are 
quantitatively or statistically, the intervention will not be used if stakeholders do not think 
the effects of that intervention are significant or meaningful enough, and if they do not 
think the intervention is easy to use, feasible, or otherwise acceptable. This consideration 
is particularly important with parents of children with ASD, whose resources and time are 
often overstretched. On the social validity assessment, which mainly focused on the 
acceptability, feasibility, and effectiveness aspects of social validity, Emma rated the 
intervention positively. Qualitatively, Emma expressed that swimming was an important 
safety skill and leisure activity for her family. 
Finally, another strength of this study is the assessment of maintenance and 
generalization; only three swimming intervention studies have assessed the maintenance 
of skills for more than one month post-intervention (Huettig & Darden-Melton, 2004; 
Levy et al., 2017; Zanobini & Solari, 2019), and no existing swim intervention studies 
have assessed the extent to which the effects of the intervention generalized to a new, 
skill-based activity. The present study included follow-up data to demonstrate that the 
effects of the intervention could be maintained 6 months after the intervention ended, 
even with a change of context (i.e., moving from an indoor pool in Manhattan to an 
outdoor pool in Westchester). This shows that the skills were not context-specific, or in 
other words, the parent-child dyad was able to demonstrate their skills across multiple 
settings. Moreover, the effects of the intervention were generalized to another situation 
after that length of time as well. This study suggests that parents can use the skills they 
learned in this intervention to increase their child’s participation and compliance in other 
leisure activities, which could potentially enhance their family’s quality of life. Taken 
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together, the strengths of this study enhance the validity and usefulness of the 
intervention and make it a valuable contribution to the swimming intervention literature 
for youth with ASD. 
Despite the present study’s strengths, there were also several limitations, some 
being common research limitations and others being due to the effects of the COVID-19 
pandemic. First, the present study used an AB single-case design, which is considered a 
pre-experimental or quasi-experimental design, in contrast to an experimental single-case 
design such as a multiple baseline design. Since AB designs involve threats to internal 
validity (e.g., lack of control for maturational effects) and external validity (e.g., lack of 
replication of effects) (Tawney & Gast, 1984), we cannot definitively establish a 
functional relationship between the intervention and the outcomes. Second, the number of 
participants was limited to only one mother-child dyad; although the author intended to 
conduct a multiple baseline design across three participants, she was unable to complete 
data collection for the second and third participants due to the COVID-19 quarantine. 
Further, there were 7 inclusion criteria, which excluded a lot of families and limited the 
sample. It is possible that the narrow sample ensured that the parent-child dyad was the 
“ideal participant” and exaggerated the effects of the intervention. As such, the results of 
this study cannot be generalized to all children with ASD and their mothers, who each 
bring their own unique characteristics. Third, the present study only measured quality of 
life qualitatively with just one question (on the social validity questionnaire). According 
to previous research, quality of life might be an important outcome variable, given that 
community participation, particularly in leisure activities, has been associated with 
improvement in quality of life for children with developmental disabilities such as ASD 
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(Dahan-Oliel et al., 2012). Future research should use a more comprehensive and 
validated measure of quality of life to assess if this swim intervention does in fact 
improve quality of life for children with ASD and/or their families. Finally, the 
outpouring of families that reached out to be included in this study suggested the need for 
group applications of the current intervention to reach a wider range of parent-child 
dyads in a shorter amount of time. Although group swim lessons for children with ASD 
are often difficult to facilitate, it is possible that group swim lessons would be more 
feasible if parents (rather than instructors) were the primary intervention agents. 
Future Research 
Future research should examine this swim intervention using a more rigorous 
experimental design with a greater number of participants, such as using a multiple 
baseline across participants design and/or a group design. A more rigorous experimental 
design is necessary to determine with increased certainty that the intervention was what 
caused the change in the dependent variables. The author had intended to conduct a 
multiple baseline design across three participants but was unable to complete data 
collection for Participants 2 and 3 due to pools being shut down as a result of COVID-19. 
As such, future research should be sure to replicate the effects of this swim intervention 
with at least three parent-child dyads. 
Further, the parent participant in the current study is a college professor with a 
flexible schedule, was responsive to calls and emails, and had a high level of attendance. 
She also had received parent training in the past and only had one child, so she did not 
have to worry about childcare for another child (or other children) while engaging in the 
intervention. Jess was relatively compliant with daily routines and already loved the pool. 
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It is possible that this parent-child dyad was a “superstar” and that other dyads would not 
be able to “catch on” (i.e., learn and teach the skills) so quickly. As such, it is important 
to examine the effects of the intervention with a great number of diverse participants. 
Future research should assess whether the current intervention is effective for parents 
who have not received any parent training in the past or are unable to “catch on” as 
quickly as Emma. Researchers should also test the effects of the intervention on children 
who do not fully meet the 7 inclusion criteria (i.e., those who are less compliant, engage 
in more problem behavior, or are more afraid of the water). Additionally, future 
researchers should work to eliminate scheduling constraints for families by utilizing a 
pool with more flexible hours.  
Also, it is possible that the results of the intervention could have been even 
stronger if the author had used other evidence-based strategies for youth with ASD, such 
as visual schedules or video modeling (NSP, 2015; Wong et al., 2015), instead of or in 
addition to the 4 strategies that were used, or allowed the parent participant to choose 
which strategies work well for her. Since Emma did not use live modeling much, it is 
possible another strategy would have enhanced her daughter’s compliance and swim skill 
acquisition. 
In future research, the author would also recommend administering measures of 
family quality of life to obtain quantitative data regarding the effect of the swim 
intervention on this variable. Emma reported improved quality of life after the 
intervention in the current study (i.e., she selected 4.0 or “slightly agree”) but, since this 
was only one item, it would be informative to use a valid and more in-depth measure to 
assess family quality of life before and after the intervention. It might also be important 
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to measure other dependent variables, such as parental competence, parental stress, and 
child social skills. 
Group interventions have arguably more practical utility within community 
settings due to factors including efficiency (e.g., time-saving, cost-saving) and wider 
applicability. However, most group swim interventions for children with ASD involve a 
ratio of one child to one researcher or two children to one researcher (Chu & Pan 2012; 
Zanobini & Solari, 2019) due to the child’s high need for individualized instruction 
(Schleien et al., 1990). The only exception was Caputo et al. (2018), in which they used a 
one to three expert-to-child ratio in the last phase. To that end, future research should 
examine swim interventions for children with ASD and their parents, where it would only 
require one researcher or practitioner to deliver the intervention to a large number of 
parent-child dyads. In a group-based approach, the parents could receive the out-of-pool 
parent training session together in a group, and the parent-child dyads could work side-
by-side in the pool for the swim lessons. It would be helpful to assess the effectiveness 
and feasibility of a group-administered swim-based parent training program, which 
would also allow for socialization opportunities among the children, thus adding another 
potential benefit of swim interventions for children with ASD. Jess seemed to really 
enjoy one of the swim lessons when a girl and her caregiver swimming nearby joined us 
for some of the skills. Jess and the other girl were holding hands, smiling, and going 
underwater together.  
Conclusion 
Research shows that families of children with ASD report lower quality of life 
compared to families of children with other neurodevelopmental disabilities and 
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typically-developing children (Lee et al., 2008). Swimming is a particularly valuable 
activity for a variety of reasons; it can be a leisure skill, have a positive effect on various 
ASD symptoms, and address a safety concern. The results of the current study provide 
initial support for the effectiveness of a swim intervention program for children with 
ASD that uses a natural intervention agent in a natural setting. Significant improvements 
were observed for parent use of evidence-based strategies, child compliance, and child 
swim skill acquisition. In addition, the data showed strong results for generalization, 
maintenance, and social validity. The current study adds to the limited, yet important, 
literature on parent training and swim interventions for children with ASD. 













Project Title: Effect of an individual parent training program for children with ASD 
Principal Investigator: Melissa Jeffay, St. John’s University, School Psychology, 
Psy.D. ‘21 
 
Purpose: You have been invited to participate in a research study to learn about the 
effectiveness of a parent training program for parents of children with autism 
spectrum disorder (ASD). The purpose of this study is to teach children with ASD to 
swim while increasing parents’ use of key instructional strategies. This study will be 
conducted by Melissa Jeffay, a doctoral student at St. John’s University, under the 
guidance of Dr. Lauren Moskowitz, an Assistant Professor in the Department of 
Psychology at St. John’s University. 
 
Procedure: If you agree to participate in this study, you will be asked to respond to a 
parent questionnaire which asks about you and your child’s demographics, swim ability, 
familiarity and current use of evidence-based strategies for working with child with ASD, 
and preferred reinforcers.  Completing the screening questionnaires will take 
approximately 20 minutes.  Your responses to these questionnaires, any personal 
information, and your identity will remain confidential at all times.  If you are selected to 
participate in the study, you will be asked to participate in a 30-minute phone session and 
numerous out-of-pool and in-pool parent training sessions totaling about 20 hours.  In 
addition, you will be asked to complete a questionnaire after the program finishes so that 
we can monitor the feasibility of the intervention.  All components of this study will 
occur in a location and at a time that is convenient for your family.  
 
Potential Benefits: There may be no direct benefits to you or your child as a result of 
participating in this study. However, the following benefits to you and/or your child 
are possible as a result of participating in this study: By participating in the present 
research study, you will receive parent training free-of-charge that involves 
empirically-supported strategies that have been shown to be effective when working 
with children with ASD.  In addition, you may benefit by increasing your knowledge 
of water safety skills.  The intervention may also benefit you by helping you to 
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increase your child’s swimming skills and improve your family’s quality of life.  
Finally, the information gained from this study will also contribute to the research 
literature on swim interventions for children with ASD. 
 
Costs to You: You will not have to pay anything to participate in this study.  The 
parent training and swim lessons are free of charge. 
 
Potential Risks/Discomforts: There are no known risks associated with participating 
in this study. Possible risks may include the dangers associated with being in and 
around a pool setting. However, there will always be a lifeguard on duty and an 
adult within arm’s reach of the child to minimize potential risks at all costs. In 
addition, potential discomforts may include any fatigue or boredom or annoyance 
you may feel when attending sessions and/or completing questionnaires. 
 
Confidentiality and Procedures: Confidentiality of your research records will be 
strictly maintained during the screening process and throughout the study using the 
following procedures: 
• During the screening process, your name will not be connected to your 
results or to your responses on the questionnaires.  Instead, a number will be 
used for identification purposes.   
• Information that would make it possible to identify you or any other 
participant will only be accessible to the principal investigators and several 
graduate research assistants.   
• Following the screening process, if you are selected to participate in the 
present study you will be contacted by the principal investigator via 
telephone.  Several times will be arranged for you (and your child) to meet 
with the investigator outside of the home where your confidentiality will be 
maintained.   
• Pool sessions will be conducted at an indoor or outdoor swimming pool in 
Westchester, NY or New York City.. 
• Your confidentiality will be maintained. However, if you tell us you are going to 
hurt yourself, hurt someone else, or if we believe the safety of a child is at risk, 
we will have to report this. In a lawsuit, a judge can make us give him or her the 
information we collected about you. 
 
Your participation in this study is entirely voluntary and you may refuse to 
participate or withdraw from the study at any time without penalty and without any 
effect on your present or future relationship with St. John’s University. Your 
agreement or lack of agreement to participate will in no way affect your ability to 
seek future services from St. John’s University.  You may also refuse to answer any 
questions with which you are uncomfortable.  You may also stop at any time and 
ask the principle investigator any questions you may have.   
 
If there is anything about the study or your participation that is unclear or that you do not 
understand, or if you have any questions or wish to report a research-related problem, you 
may contact Melissa Jeffay at (914) 393-6111 or melissa.jeffay16@stjohns.edu. For 
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questions about your rights as a research participant, you may contact the Human 
Subjects Review Board at (718) 990-1440. 
 
Statement of Consent: 
I understand that participation in this study will require filling out two questionnaires, 
participating in a 30-minute phone session, and attendance at about 20 hours of out-of-
pool and in-pool sessions.  The same parent will be required to attend each session.  If I 
need to miss a scheduled session, I will let the lead investigator know at least 24 hours in 
advance and discuss an alternate time to meet. If I cancel more than 2 sessions with less 
than 24 hours notice, I understand that my participation in this study will be discontinued.  
I agree to complete the questionnaires prior to and following the intervention and 
understand that I may refuse to answer any or all of the questions.  I provide consent for 
my child to be observed and data recorded on his or her behavior at scheduled times. 
 
I have read the above information.  I have asked all questions I have regarding this 
study and they have been answered to my satisfaction.  I consent to participate in 
the present study.   
 
 
Name of Participant: _________________________________   Date: _____________ 
                                                           (please print) 
 
Signature of Participant: _______________________________  Age: _____________ 
 
 
Address of Participant: ___________________________________________________ 
 
 
Daytime Phone Number: ______________   Evening Phone Number: _____________ 











Please take a few moments to complete the following questionnaires about you and 
your children.  If at any point during completion of the questionnaires you decide 
that you no longer want to participate, you may stop answering questions.  When 
you are finished, please place the screening questionnaires and consent forms into 
the enclosed envelope and return it to Melissa Jeffay.  
 
 
If there is anything about the study or your participation that is unclear or that you 
do not understand, or if you have any questions or wish to report a research-related 
problem, you may contact Melissa Jeffay at (914) 393-6111 or 
melissa.jeffay16@stjohns.edu. Thank you very much for your time. 
 
 
What is your full name? ____________________________ Date of birth? ___________ 
Cell phone number:___________________ Home phone number: __________________ 
Work phone number:__________________ Email address:________________________ 
Home address:____________________________________________________________ 
Which is the best number to reach you at and at what time(s) of the day?_____________ 
What is your marital status (circle one)?  Single  Married Divorced 
What is your race or ethnicity?  
_____ Hispanic or Latino   _____ American Indian/Alaskan Native 
_____ Asian     _____ Black or African American 
_____ Native Hawaiian/Pacific Islander _____ White 
_____ Other/Multirace (please specify: ________________________________________  
 
Do you work outside the home? Yes No If so, how many hours? __________ 
What is your occupation?  __________________________________________________ 
What is your educational background (high school, college)? ______________________ 
________________________________________________________________________ 
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Please list the other family members living with you: 
 Name: __________________________________ Age: _________________ 
  __________________________________          _________________ 
  __________________________________          _________________ 
  __________________________________          __________________ 
 
What is your child’s name? _________________________ Date of birth? ___________ 
What is your child’s diagnosis? ______________________________________________ 
When was your child diagnosed? ____________________ By whom? ______________ 
Would you be able to provide a copy of his or her diagnostic report?_________________ 
Is your child currently taking any medication? Yes No 
If yes, please list the medications: ____________________________________________ 
 
What programs or services (e.g., school, daycare, speech or/occupational therapy) is your 
child currently participating in? 
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How would you describe your child’s ability to do the following things: 
1.  Communicate with others  
________________________________________________________________________ 
________________________________________________________________________ 










Please answer the following questions with regard to your child’s 
overall problem behavior during the past year. 
  
(1) Overall, my child’s problem behavior occurs: 
  
Rarely                        Sometimes                         Often 
  





(2) Overall, the intensity of my child’s problem behavior is: 
  
Mild                        Moderate                        Severe 
  






Have you participated in parent education?      Yes No  
If so, please describe the training, including who provided it, when and how long it was: 
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Is your child afraid of the water?    Yes No  
Will your child get in the pool right away?   Yes No 
Has your child participated in swim lessons?    Yes No  
If so, please describe the lessons, including who provided it, when and how long it was: 
 
 
Will your child be participating in other swim lessons this summer?  Yes No  
 
What would you consider to be your child’s swimming level ability? Circle one: 
No ability or afraid of the water 
Novice (comfortable in shallow water)  
Intermediate (comfortable in deep water)  
Advanced (lap swimming) 
 
What would you consider to be your swimming level ability? Circle one: 
No ability or afraid of the water 
Novice (comfortable in shallow water)  
Intermediate (comfortable in deep water)  
Advanced (lap swimming) 
 
Please describe any other issues about your family that we might need to know to work 
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Please mark off your availability: 
 Sunday Monday Tuesday Wednesday Thursday Friday Saturday 
8am        
9am        
10am        
11am        
12pm        
1pm        
2pm        
3pm        
4pm        
5pm        
6pm        
7pm        
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Appendix C 





































Enter water using ladder, steps or side
Exit water using ladder, steps or side
Blowing bubbles through mouth and nose, 
3 seconds
Bobbing, 3 times
Opening eyes under water and  
retrieving submerged objects, 2 times  
(in shallow water)
Front glide, 2 body lengths
Recover from a front glide to a  
vertical position
Back glide, 2 body lengths
Back float, 3 seconds
Recover from a back float or glide to a 
vertical position
Roll from front to back
Roll from back to front
Treading using arm and hand actions (in 
chest-deep water)
Alternating leg action on front,  
2 body lengths
Simultaneous leg action on front,  
2 body lengths
Alternating arm action on front,  
2 body lengths
 Learn-to-Swim Level 1 Skills Checklist    • 1
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Data Collection for Swim Skill Acquisition  




 Baseline  Intervention  Follow-
up  
Date              
Enter water 
using ladder, 
steps or side 
             
Exit water 
using ladder, 
steps or side  











             
Kicking on 
wall 












             
Front float w/ 
assistance 
             
Back float w/ 
assistance 
             
Combined 
arm and leg 
             






             
Front float 
independently 
             
Back float 
independently 
             
Combined 
arm and leg 
action on 
front 
             
Combined 
arm and leg 
action on 
back 
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Appendix E 
Data Collection for Parent Use of Instructional Strategies and Child Compliance 
 
 
Participant ID: __________ 
 
Rater name: __________________ 
 




Parent Strategy Frequency 




2.) How many times did the parent use live modeling to 
demonstrate the skill for the child? 
 
 
3.) How many times did the parent prompt the child to 
engage in the target skill?  
 
 
4.) How many times did the parent provide positive 






Child Compliance Frequency 
1.) How many times did the child engage in any form of 






2.) How many times did the parent prompt the child to 




Total compliance = child engagement / total parent prompts x 100 = _______% 
  
 
Rater Signature: ___________________________________ Date: __________________ 
 
  




Author Procedural Fidelity 
 
Pre-training 
Procedural Fidelity Assessment for the Author 
 
Participant ID: __________ 
 




Session Element Implemented (Yes/No) 
1.) Did the author show the parent videos of 16 swim 
skills? Yes      /        No 
 
 
Total # of training intervention components implemented = _____/ 1 
 
 
Fidelity Percentage = _______% 
 
 
























Procedural Fidelity Assessment for the Author 
 
Participant ID: __________ 
 




Session Element Implemented (Yes/No) 
1.) Did the author instruct the parent to ask her child to 
perform 16 swim skills? Yes      /        No 
2.) Did the author provide the parent with swimming 
equipment?  Yes      /        No 
 
 
Total # of training intervention components implemented = _____/ 2 
 
 
Fidelity Percentage = _______% 
 
 


























Intervention (without child) 
Procedural Fidelity Assessment for the Author 
 
Participant ID: __________ 
 
Rater name: _________ 
 
 
Session Element Implemented (Yes/No) 
Out-of-pool parent training (see Appendix K): Did the 
author…  
1.) Introduce the training program? Yes      /        No 
2.) Give the author’s credentials?  Yes      /        No 
2.) Give an overview of previous research on teaching 
swimming to children with ASD? Yes      /        No 
3.) Describe the 16 swimming skills? Yes      /        No 
4.) Discuss the importance of modifying swim lessons for 
children with ASD?  Yes      /        No 
5.) Administer the pre-assessment of parent strategies? Yes      /        No 
6.) Describe the four parent strategies? Yes      /        No 
7.) Model the four strategies for the parent? Yes      /        No 
8.) Do behavioral rehearsal with the parent? Yes      /        No 
9.) Help the parent establish goals? Yes      /        No 
10.) Define behaviors of concern? Yes      /        No 
11.) Discuss keeping track of behavior? Yes      /        No 
12.) Discuss the swim lesson schedule (including 6-month 
follow-up)?  Yes      /        No 
 
 
Total # of parent training intervention components implemented = _____/ 12 
 
Fidelity Percentage = _______% 
 
Rater Signature: ___________________________________ Date: __________________ 
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Intervention (with child) 
Procedural Fidelity Assessment for the Author 
 
Participant ID: _________ 
 




Session Element Implemented (Yes/No) 
In-pool parent-child intervention: Did the author…  
1.) Coach the parent in the use of the 4 parent strategies to 
teach the 16 swim skills? Yes      /        No 
2.) Engage in problem-solving discussions with the 
parent? Yes      /        No 
3.) Fade support after the parent began using the 
strategies spontaneously? Yes      /        No 
 
 
Total # of training intervention components implemented = _____/ 3 
 
 
Fidelity Percentage = _______% 
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Post-intervention 
Procedural Fidelity Assessment for the Author 
 
Participant ID: __________ 
 




Session Element Implemented (Yes/No) 
1.) Did the author instruct the parent to ask her child to 
perform 16 swim skills? Yes      /        No 
2.) Did the author provide the parent with swimming 
equipment?  Yes      /        No 
3.) Did the author instruct the parent to ask her child to 
perform 10 skills during an untrained, skill-based activity 
(i.e., playground)? 
Yes      /        No 
4.) Did the author administer the intervention social 
validity questionnaire? Yes      /        No 
 
 
Total # of training intervention components implemented = _____/ 4 
 
 
Fidelity Percentage = _______% 
 
 









Emma’s Responses to the Social Validity Questionnaire 
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Department of Psychology 
 
Free parent training and swimming 
instruction! 
 
Does your child have Autism Spectrum Disorder? 
 
Are you close to Queens, Manhattan, or 
Westchester, NY? 
 
Melissa Jeffay, a doctoral student from St. John’s University, is conducting a research 
study on the effectiveness of a parent training program and parent-child swim lessons. 
She is currently seeking children and parents to volunteer to participate in this study. 
 
This study might be right for you if… 
• You can provide a copy of your child’s ASD diagnosis. 
• Your child is between the ages of 4 and 6 years old. 
• You are willing to participate in parent training sessions and swim lessons with your child. 
• Your child is not receiving any other swim lessons during the time of the study. 
 
The potential benefits of the study are… 
• Your children may receive swimming lessons free of charge. 
• Your children may gain water safety skills and various swimming skills. 
• You may learn evidence-based strategies to manage your child’s behavior. 
 
For more information on this study or to sign-up to participate, please contact the 
principal investigator, Melissa Jeffay, at (914) 393-6111 or via email at 
melissa.jeffay16@stjohns.edu.  




Description of Strategies Parents Were Taught 
Parent Strategy Description 
Social stories A laminated story (written in first 
person) that outlines expected 
behaviors of the child during swim 
lessons 
Live modeling Demonstrating the swim skill so that 
the child can imitate the model 
Prompting Providing assistance or cues to teach 
the child swim skills, including gestural 
(e.g., pointing to the model), verbal 
(e.g., the parent saying “Let’s blow 
bubbles!”), and positional (e.g., the 
parent turning the child onto his/her 
back) prompts  
Positive reinforcement  Providing the child with his/her 
preferred reinforcer (e.g., toy, game, 
food, praise) immediately following an 
attempt at a swim skill 
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Appendix J 




Duration and Setting Purpose 
Pre-training No 30 minutes over the 
phone 
-Parent watches videos to 
learn swimming skills 
Baseline Yes 5 45-minute sessions 
twice weekly in-pool 
-Parent tries to get her child to 
perform the swimming skills 
without prompting, coaching, 
or feedback from the author 
Intervention 
(without child) 
No 1.5 hours out-of-pool -Orient parent to teaching 
swimming and parent training 
strategies 
-In-vivo modeling and 




Yes 7 45-minute sessions 
twice weekly in-pool 
-Parent tries to get her child to 
perform the swimming skills 
with coaching, problem-
solving, and fading of support 
from the author 
6 month 
follow-up 
Yes 1.5 hours in-pool and 
at playground 
-Parent tries to get her child to 
perform the swimming skills 
without prompting, coaching, 
or feedback from the author 
-Parent tries to get her child to 
learn a new skill without 
prompting, coaching, or 
feedback from the author 













Effect of an individual swim-





◦ Purpose: to teach children with ASD to swim 
and teach parents to use key instructional 
strategies
◦ Potential benefits: 
◦ Free swim lessons and parent training
◦ Increase parent knowledge of water safety 
skills
◦ Increase child’s water safety and swimming 
skills
◦ Improve family’s overall quality of life
◦ Contribute to the research literature on swim 
interventions for children with ASD
2
Researcher credentials
◦ 4th year School Psychology, Psy.D. student at St. John’s 
University
◦ Certifications in all the following:
◦ Lifeguarding
◦ Water Safety Instructor (WSI)
◦ First Aid
◦ Automated External Defibrillator (AED)





Children with ASD experience:
◦ Lower quality of life 
◦ Less participation in leisure activities
◦ Higher risk of drowning
4
Why teach children to swim?
Increase water 
safety skills 
In c rease  aq u a tic  
sk ills
D ecrease  p o o l 
avo id an ce
Increase social 
skills 
D ecrease  
an tiso c ia l b eh av io r 
p ro b lem s
Reduce the risk 
of drowning 
D ecrease  
ste reo typ ica l 















Adaptation of American National Red Cross’s (2018) Level 1 swim skills checklist
E n te r  w a te r  u s in g  la d d e r ,  s te p s  o r  s id e
E x it  w a te r  u s in g  la d d e r ,  s te p s  o r  s id e  
B lo w in g  b u b b le s  th r o u g h  m o u th  a n d  n o s e , 3  s e c o n d s  
S u b m e r g in g  h e a d  u n d e r w a te r
K ic k in g  o n  w a l l
K ic k in g  w ith  k ic k b o a r d  o n  f r o n t
K ic k in g  w ith  k ic k b o a r d  o n  b a c k
Ju m p in g  in to  p o o l w /  a s s is ta n c e
F r o n t  f lo a t  w /  a s s is ta n c e
B a c k  f lo a t  w /  a s s is ta n c e
C o m b in e d  a r m  a n d  le g  a c t io n  w ith  b u b b le
T r e a d in g  w a te r
F r o n t  f lo a t  in d e p e n d e n t ly
B a c k  f lo a t  in d e p e n d e n t ly
C o m b in e d  a r m  a n d  le g  a c t io n  o n  f r o n t
C o m b in e d  a r m  a n d  le g  a c t io n  o n  b a c k
6



























A laminated story (written in first person) that 
outlines expected behaviors of the child during 
swim lessons 
10
Live modeling Demonstrating the swim skill so that the child can imitate the model 
11
Prompting 
Providing assistance or cues to teach the child 
swim skills, including gestural (e.g., pointing to 
the model), verbal (e.g., the parent saying
“Let’s blow bubbles!”), and positional (e.g., the 




◦ Providing the child with his/her preferred 
reinforcer (e.g., toy, game, food, praise) 
immediately following an attempt at a swim 
skill 
◦What should we use???
13
WHAT ARE YOUR 











In-vivo modeling of skills
Coaching parents in the use of the skills
Behavioral rehearsal
Problem-solving discussions
Fading of support 
17
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Appendix L  
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Hi! My name is Jess, and I 






My mom and I love to go 
swimming together. We also 
get to play with Melissa at 
the pool. 
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First, I get dressed into my 
bathing suit, bathrobe, and 
flip flops.  
 
   
 
Then, I enter the pool holding 
mom’s hand. 
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When mom says it’s okay, I 




Melissa, mom, and I do lots 
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I also float on my back. 
 
 
I jump in the pool and mom 
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I use a kickboard to kick my 




And on my back. 
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I like to scoop my arms and 





When I listen to mom and 
Melissa, I can earn play time. 
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After the lesson is done, I 






Swimming is so much fun! 
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Appendix M 
Parent Knowledge/Current Use of Evidence-Based Strategies and Child Preference 
Assessment 
 
What’s your familiarity with the following strategies:  
 
Social stories 
Not at all familiar 




Not at all familiar 




Not at all familiar 




Not at all familiar 
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Rarely                        Sometimes                         Often 
  





Rarely                        Sometimes                         Often 
  





Rarely                        Sometimes                         Often 
  





Rarely                        Sometimes                         Often 
  
1                                  2                                  3                                  4                                5 
 
 
What are some of your child’s preferred toys or other items? 
________________________________________________________________________ 
________________________________________________________________________ 
What are some of your child’s preferred TV shows/characters? 
________________________________________________________________________ 
________________________________________________________________________ 








Parent use of social stories across study phases  
   
Figure 2 


































Parent use of live modeling
InterventionBaseline Follow-up
   
 76 
Figure 3 
Parent use of prompting across study phases 
  
Figure 4 




































Parent use of positive reinforcement
InterventionBaseline Follow-up
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Figure 5 
Child compliance across study phases  
  
Figure 6 














































Child swim skill acquisition
Baseline Intervention Follow-up
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